Subchronic inhalation exposure to 2-ethyl-1-hexanol impairs the mouse olfactory bulb via injury and subsequent repair of the nasal olfactory epithelium.
The olfactory system can be a toxicological target of volatile organic compounds present in indoor air. Recently, 2-ethyl-1-hexanol (2E1H) emitted from adhesives and carpeting materials has been postulated to cause "sick building syndrome." Patients' symptoms are associated with an increased sense of smell. This investigation aimed to characterize the histopathological changes of the olfactory epithelium (OE) of the nasal cavity and the olfactory bulb (OB) in the brain, due to subchronic exposure to 2E1H. Male ICR mice were exposed to 0, 20, 60, or 150 ppm 2E1H for 8 h every day for 1 week, or 5 days per week for 1 or 3 months. After a 1-week exposure, the OE showed inflammation and degeneration, with a significant concentration-dependent reduction in the staining of olfactory receptor neurons and in the numbers of globose basal cells at ≥20 ppm. Regeneration occurred at 1 month along with an increase in the basal cells, but lymphocytic infiltration, expanded Bowman's glands, and a decrease in the olfactory receptor neurons were observed at 3 months. Intriguingly, the OB at 3 months showed a reduction in the diameters of the glomeruli and in the number of olfactory nerves and tyrosine hydroxylase-positive neurons, but an increased number of ionized calcium-binding adaptor molecule 1-positive microglia in glomeruli. Accordingly, 2E1H inhalation induced degeneration of the OE with the lowest-observed-adverse-effect level of 20 ppm. The altered number of functional cell components in the OB suggests that effects on olfactory sensation persist after subchronic exposure to 2E1H.